to identify athletes with elevated risk for non-contact anterior cruciate ligament (ACL) injury. Several possible neuro-mechanical risk factors have been identified, including decreased sagittal plane hip and knee motion, as well as increased frontal and transverse plane hip and knee motion during the performance of athletic tasks. [1] [2] [3] Most researchers agree that noncontact ACL injuries result from multiplane motion at the hip and knee during deceleration. 2, 4 Prevention of such injuries is becoming a growing concern. Many researchers have reported that lower extremity training programs have positive effects on theorized n e u r o -m e c h a n i c a l risk factors for ACL ruptures. 5-8 Such ACL injury prevention programs have incorporated various combinations of exercises for improvement of muscular strength, flexibility, proprioception, and agility. Augmented feedback has also been reported to be an effective means of Despite the positive effects of these training programs, injury occurrence has remained relatively constant over the past decade, 12,13 as well as the female-to-male injury ratio. 14 This may be due to a lack of utilization of ACL injury prevention programs.
The extent to which athletes retain adaptations derived from participation in an ACL injury prevention program is unknown. Although positive changes may result from training, reduction or cessation of training may result in a return to the level of performance that existed prior to training. 15, 16 The purpose of this study was to analyze changes in lower extremity kinetics and kinematics in a group of NCAA Division I female soccer players following a ten-week neuromuscular training program and an eleven-week retention period.
Procedures and Findings
Ten healthy female soccer players (age: 19.1 ± 0.9 yr; height: 1.68 ± 0.1 m; mass: 60.4 ± 7.1 kg) volunteered to participate in the study. Eight high-speed cameras (Vicon, Oxford, UK) and two force plates (Bertec Corporation, Columbus, OH, USA) were used to obtain kinematic and ground reaction force data. Prior to training, each participant Athletes' retention of adaptations made during ACL injury prevention programs is unknown.
A 10-week ACL injury prevention program can positively alter neuromechanical risk factors.
Deterioration of neuromechanical gains can begin to be seen within 11 weeks.
completed five successful running stop-jump trials. The running stop-jump task has been previously used in studies to mimic movement patterns performed in soccer, basketball, and volleyball. 5, 6, 17 The same procedures were used after the ten-week training period for posttraining assessment and eleven weeks later for the retention assessment. Eleven weeks was selected for the retention period to permit follow-up testing during the week prior to the onset of the team's preseason practice sessions. Data were analyzed by Friedman's non-parametric test and followed by post-hoc analysis by the Wilcoxon Signed-Rank test.
The ten-week training period consisted of resistance exercises and conditioning sessions. The resistance-training portion of the program consisted of sessions on Monday and Wednesday of each week for 60 minutes per session in the weight room. All subjects were placed into one of three resistancetraining groups: strength (STR), maintenance (MNT), or endurance (END). A Certified Strength and Conditioning Specialist (CSCS) assigned the participants to the different strength groups on the basis of each athlete's level of conditioning at the time and goals for improving conditioning. 
